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Fig. 1. Plasma levels of temafloxacin in fasting rats after oral administration at 20 mg/kg (n=5, mean + SD).
Each value represents the mean=+ SD of 5 rats.
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Fig. 3. Relationship between dose and AUC in fasting

rats after oral administration of temafloxacin.
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Fig. 2. Plasma levels of temafloxacin in fasting rats after oral administration at different doses (n=5, mean + SD).
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Fig. 4. Plasma levels of temafloxacin in fasting rats after administration at 10 mg/kg (n=5, mean + SD).

Table 1. Pharmacokinetic parameters of temafloxacin in plasma of fasting rats

Dose Parameter (n=>5, mean * SD)
Sex /k Route

(mg/kg) Tmax (h) Cmax (pg/ml) Ty, () AUC (pg-h/ml)
M 20 p.o. 0.70+0.27 4.95+0.49 2.19+£0.14 19.71+ 2.30
F 20 p.o. 0.55+0.27 4.43+0.60 2.16+0.07 18.44+ 2.87
M 10 p.o. 0.40+0.14 2.70+0.63 2.41+0.22 9.84+ 0.68
M 20 p.o. 0.65+0.34 6.43+0.86 2.27+0.17 24.01+ 3.00
M 50 p.o. 1.40+0.55 10.24+1.85 3.04+0.34 61.42% 6.50
M 100 p.o. 0.90+0.22 19.84+1.75 3.37+£0.47 123.21+19.78
M 10 -p.0. 0.90+0.22 2.20+0.55 2.57+0.13 10.23+ 1.35
M 10 iv. — 5.27+0.15 2.50+0.23 17.32+ 2.40

Plasma levels were determined by the HPLC method. ~ M: male, F: female.

Tmax, Cmax: observed value,
AUC: trapezoidal rule from 0 to infinity.

Typ: linear regression analysis from Tmax to 12 h.
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Table 2. Pharmacokinetic parameters of temafloxacin, ofloxacin and ciprofloxacin in fasting animals after
oral administration

Parameter (n=4, mean* SD)

Animal Tissue Compound Tmax Cmax Ty AUC
(min) (ug/ml or g) (h) (ug'h/ml or g)
Mouse serum temafloxacin 15 8.21+ 3.36 1.5 12.9
ofloxacin 7.5 9.88+ 1.91 1.3 8.9
ciprofloxacin 7.5 4.05+ 3.12 1.6 3.5
lung temafloxacin 15 11.97% 4.95 2.0 27.0 @.1)*
ofloxacin 7.5 11.08+ 2.46 1.5 11.4 (1.3)
ciprofloxacin 15 4.57+ 0.84 1.9 54 (1.5)
liver temafloxacin 7.5 32.82+ 3.94 1.8 39.4 (3.1)
ofloxacin 7.5 40.67+ 5.97 1.4 30.1 3.4)
ciprofloxacin 7.5 31.57 +20.67 1.2 20.4 (5.8)
kidney temafloxacin 7.5 18.43+ 2.92 1.9 35.2 (2.7)
ofloxacin 7.5 36.35+12.38 14 29.8 (3.3)
ciprofloxacin 15 10.05+ 1.87 1.6 13.0 3.7
Rat serum temafloxacin 30 4.85+ 0.75 2.1 12.7
ofloxacin 15 7.59%+ 1.02 1.2 10.4
ciprofloxacin 30 1.89+ 0.31 1.3 2.8
lung temafloxacin 30 9.09+ 2.15 2.2 25.9 (2.0
ofloxacin 15 9.78+ 1.12 1.3 14.1 (1.4)
ciprofloxacin 30 2.79% 0.11 1.2 4.2 (1.5)
liver temafloxacin 15 34.52+ 9.23 1.3 67.8 (5.3)
ofloxacin 7.5 58.21+21.14 0.8 47.5 (4.6)
ciprofloxacin 15 32.89+11.70 0.9 30.5 (10.9)
kidney temafloxacin 30 24.74+ 3.55 2.2 74.7 (5.9)
ofloxacin 15 31.50+ 1.17 1.3 41.1 4.0)
ciprofloxacin 30 12.03+ 1.41 1.0 16.0 (5.7)
Hamster serum temafloxacin 7.5 11.82+ 1.91 1.1 23.0
ofloxacin 7.5 25.51+ 8.22 1.1 30.0
ciprofloxacin 15 1.34+ 0.30 1.2 1.5
erythromycin 7.5 3.91+ 2,73 0.6 1.9
lung temafloxacin 30 21.45+ 1.16 1.2 55.4 (2.4)
ofloxacin 7.5 21.27+ 1.57 1.2 36.9 (1.2)
ciprofloxacin 7.5 3.56+ 1.43 0.6 3.5 (2.3)
erythromycin 7.5 8.39+ 3.46 1.5 11.6 (6.1)
liver temafloxacin 7.5 49.64 + 5.86 1.0 74.8 (3.3)
ofloxacin 7.5 91.58+22.03 1.0 102.2 (3.2)
ciprofloxacin 7.5 35.85+ 7.13 0.9 23.4 (15.6)
erythromycin 7.5 20.81+12.44 0.4 94 (4.9
kidney temafloxacin 7.5 41.95+ 7.99 1.2 85.0 (3.7)
ofloxacin 7.5 62.79+11.01 1.1 89.4 (2.8)
ciprofloxacin 15 11.04+ 2.92 1.0 10.2 (6.8)
erythromycin 7.5 12.71+ 6.84 0.8 9.8 (5.2)

Mouse, rat: 20 mg/kg, hamster: 50 mg/kg.
Serum and tissue levels were determined by the bioassay method. ~ Tmax and Cmax: observed value.
AUC: trapezoidal rule from 0 to 6 h.

*Values in parenthesis show AUC ratio (tissue/serum).

Tyj,: linear regression analysis from Tmax to 6 h.
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Fig. 5. Serum and lung levels in fasting mice after oral administration at 20 mg/kg (n=4, mean * SD).
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Fig. 6. Serum and lung levels in fasting rats after oral administration at 20 mg/kg (n=4, mean + SD).
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Fig. 7. Serum and lung levels in fasting hamsters after oral administration at 50 mg/kg (n=4, mean * SD).
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Fig. 8. Lung-td-serum concentration ratios in fasting hamsters after oral administration at 50 mg/kg

(n=4, mean +SD).
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Fig. 9. Serum and cerebrospinal (CSF) levels of temafloxacin and ofloxacin in non-fasting rats after i.v. injection at
10 mg/kg (n=>5, mean+ SD)
Temafloxacin: Serum (—@—), CSF (--@--), Ratio (%%)
Ofloxacin  : Serum ( —o—), CSF (--0-9), Ratio ( =7)
Table 3. Serum and cerebrospinal (CSF) levels of temafloxacin and ofloxacin in non-fasting rats after
i.v. injection at 10 mg/kg
Body Time after injection (h) AUC
Compound fluid 0.5 1.0 2.0 (pg-h/ml)
Temafloxacin serum 3.36+0.62 2.18+0.16 0.86+0.15 5.09
CSF 0.20%+0.06 0.15%0.01 0.06 +0.01 0.33
ratio 5.7 0.9 7.0 £1.2 7.3 1.0 6.5
Ofloxacin serum 3.90+0.34 1.63+0.33 0.48+0.09 4.88
CSF 0.54+0.03 0.32+0.04 0.11+0.02 0.75
ratio 13.9+1.3 19.8+1.6 244+34 15.4

Serum and CSF levels (¢g/ml, n=>5 mean* SD) were determined by bioassay and the HPLC method, respectively.

Ratio: CSF/Serum x 100,

AUC: trapezoidal rule from 0 to 2 h.

Table 4. Urinary excretion of temafloxacin in fasting rats

Dose Cumulative recovery rate (%), mean+SD n=5
Sex Route
(mg/kg) 0~4h 0~8h 0~24 h 0~48h 0~72h
M 20 p.o. 28.4+5.1 40.6+4.3 45.0+4.8 45.8+5.,5 46.2%5.9
F 20 p.o. 30.0%+3.1 39.0+34 43.5+3.6 43.7+3.5 43.9%+3.5
M 10 p.o. 31.1*x1.4 39.8+1.8 41.8+1.9 42.0%£1.9 42.0+1.9
M 10 iv. 43.6+4.4 51.7+4.0 54.7+3.9 54.9+3.9 55.0%£3.9
Urinary levels were determined by the HPLC method. ~ M: male, F: female.
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Table 5. Urinary excretion of temafloxacin, ofloxacin and ciprofloxacin in fasting rats after oral administration at 20 mg/kg

" Cumulative recovery rate (%), mean+SD n=5

C und -
ompo 0~4h 0~8h 0~24 h 0~48h 0~72h
Temafloxacin 32.8+8.2 43.5%5.9 47.8+53 48.0%53 48.0%53
Offoxacin 30.9+2.4 37.4%2.5 43.3+1.7 43.6+1.7 43.7+1.8
Ciprofloxacin 13.044.5 14.8+3.8 15.9+3.8 16.2+3.8 16.3+3.7

Urinary levels were determined by bioassay.

Table 6. Biliary excretion of temafloxacin, ofloxacin and ciprofloxacin in fasting rats after oral administration at 20 mg/kg

Cumulative recovery rate (%), mean+SD n=6

. Alkaline
- Compound j
treatment 0~2h 0~4h 0~6h 0~8h 0~24h

Temafloxacin - 4.0+2.1 6.1+2.3 7.5%+2.0 8.3+1.8 11.1+0.9

Ofloxacin - 6.5+2.3 9.7+1.8 11.2+1.9 11.8+1.9 129+1.9
"-Ciprofloxacin - 1515 26x+1.6 3.2+x1.6 3.5%1.5 43%1.3

Temafloxacin + ’10.(15: 5.8 17.7+6.5 22.0%5.7 24.7+5.7 29.8+3.8 18.7)*

Ofloxacin + 24.2+8.3 39.6+74 44,0%8.3 45.7+8.6 49.1+8.7 (36.2)

Ciprofloxacin + 74+6.4 12.4+6.5 15.6+5.9 17.0+5.4 20.2+54 (15.9)

Biliary levels were determined by bioassay.
Alkaline treatment: sample were treated with 1N NaOH at 37°C for 1 h.
*Values in parentheses show the amount of glucuronides: (alkaline treatment) — (non-alkaline treatment).-

Table 7.. Serum protein binding of temafloxacin (iz vitro)

Table 8.

Effect of serum pH on protein binding of

" Species Binding rate (%)
Mouse 29.5+0.6
Rat 34.1+x1.0
Rabbit 35.8+1.2
Dog . 25.6+2.5
Monkey 29.0+2.3
Human 26.6+1.1

Serum: pH7.4 adjusted with CO, before reaction.
Drug concentration: 1 pg/ml. ‘ ‘
Method: Centrifugal ultrafiltration,

Assay: HPLC, mean+SD, n=5

temafloxacin (in vitro)

Serum pH Binding rate (%)
7.4 274+04
7.7 31.6+0.7
8.0 34.8+0.4

Human serum: pH was adjusted with CO, before
reaction.

Drug concentration: 1 pg/ml.

Method: Centrifugal ultrafiltration.

Assay: HPLC, mean*SD, n=5
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Table 9. Protein binding of quinolones (i% vitro)

Compound Binding rate (%)
Temafloxacin 26.9+0.7
Ofloxacin 20.1+1.0
Ciprofloxacin 28.1+1.6
Enoxacin 28.1+4.5

Human serum: pH7.4 adjusted with CO, before reaction.
Drug concentration: 1 pg/ml.

Method: Centrifugal ultrafiltration.

Assay: HPLC, mean+SD, n=5
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Pharmacokinetics of temafloxacin in mice, rats and hamsters

Katsuo Takeda, Shigeru Yano, Yoshimitsu Sakuma,
Yaeko Koyama and Totaro Yamaguchi
Pharmacological Research Laboratory, Tanabe Seiyaku Co. Ltd.
2-2-50 Kawagishi, Toda 335, Japan

The pharmacokinetics of temafloxacin (TMFX) were studied and compared with those of
ofloxacin (OFLX), ciprofloxacin (CPFX) and erythromycin (EM) in mice, rats and hamsters.

1. Inrats orally dosed with 20 mg/kg, there were no significant differences between males and
females in the plasma AUC or in urinary recoveries.

2. Inrats, the plasma AUCs were linearly related to oral dose in the range of 10~100 mg/kg.

3. In rats, the oral bioavailability of TMFX was 60% from the p.o./i.v. AUC ratio and 76%
from the p.o./i.v. urinary recovery ratio.

4. In mice and rats orally dosed with 20 mg/kg, the peak serum levels were in the order of
OFLX, TMFX and CPFX, whereas the serum AUCs were in the order of TMFX, OFLX and CPFX.
The peak lung levels were in the order of TMFX and/or OFLX and CPFX, whereas the lung AUCs
were in the order of TMFX, OFLX and CPFX.

5. In hamsters orally dosed with 50 mg/kg, the peak serum levels were in the order of OFLX,
TMFX, EM and CPFX and the serum AUCs were in the same order. In contrast, the peak lung
levels were in the order of TMFX, OFLX, EM and CPFX, whereas the lung AUCs were in the order
of TMFX, OFLX, CPFX and EM. The lung-to-serum concentration ratios of TMFX were 2-fold
higher than those of OFLX.

6. In rats intravenously dosed with 10 mg/kg, the cerebrospinal fluid (CSF)-to-serum concen-
tration ratios of TMFX were 1/2 to 1/3 of those of OFLX.

7. In rats orally dosed with 20 mg/kg, the recoveries of TMFX in urine and bile were similar
to those of OFLX.

8. Binding rates to the serum proteins of mice, rats, rabbits, dogs, monkeys and humans were
29.5, 34.1, 35.8, 25.6, 29.0 and 26.6%, respectively.



